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INTRODUCTION 


The  Aero  Systems  Engineering  of  Texas,  Inc.  hush-house  is  an  air  cooled  suppressor  designed  to 
totally  enclose  an  aircraft  or  engine  during  ground  runup  operations.  This  design  permits 
operation  of  the  aircraft  or  bare  engine  under  controlled  environmental  conditions,  protects  the 
neighborhood  area  from  noise  and  minimizes  undesirable  air  pollution  through  use  of  an  air 
cooled  exhaust  system.  Soft  energy  absorbent  interior  walls  reduce  sound  pressure  levels  on  the 
aircraft  structure  and  large  induced  air  flow  around  the  tail  section  cools  aircraft  surfaces.  This 
one  enclosure  can  serve  many  different  aircraft  types  and  provides  an  efficient  enclosed  work 
area  for  maintenance  personnel. 

This  report  provides  measured  and  extrapolated  data  defining  bioacoustic  environments 
produced  by  the  following  list  of  aircraft  and  engines  operating  in  this  hush-house  during 
ground  runup  operations:  F-4,  F- 1 5,  F- 16,  F- 105,  F-106,  F- 11  IF  and  T-38  aircraft  and  the  TF41-A- 
1,  J79-GE-15,  FlOO-PW-lOO,  J75-P-19,  J75-P-17  and  TF30-P-100  engines.  Such  data  are  essential 
to  evaluate  ear  protection  requirements,  limiting  personnel  exposure  times,  voice 
communication  capabilities,  and  annoyance  problems  associated  with  ground  runups  of  these 
aircraft/engines  operating  in  the  hush-house  noise  suppressor. 

This  volume  is  one  of  a  series  published  by  the  Air  Force  Aerospace  Medical  Research 
Laboratorj'  (AFAMRL)  under  the  same  report  number  (AMRLrTR'75-50)  as  a  multi-volume 
handbook  that  quantifies  the  noise  environments  produced  at  flight/ground  crew  locations  and 
in  surrounding  communities  by  operations  of  Air  Force  aircraft  and  ground  support  equipment. 
The  far-field,  community-type  noise  data  in  the  handbook  describe  the  noise  produced  during 
ground  operations  of  aircraft,  ground  support  equipment,  and  other  ground-based  equipment  or 
facilities. 

Volume  1  of  this  handbook  discusses  the  objectives  and  design  of  the  handbook,  the  types  of 
data  presented,  measurement  procedures,  instrumentation,  data  processing,  definitions  of 
quantities,  symbols,  equations,  applications,  limitations,  etc.  Refer  to  Volume  1  (reference  l)for 
such  information  because  it  is  not  repeated  in  other  handbook  volumes. 

A  cumulative  index  lists  those  aerospace  systems  contained  in  the  handbook,  and  identifies  the 
specific  volumes  containing  each  type  of  environmental  noise  data  available  (i.e., 
inflight/flight  crew  and  passenger  noise,  near-field/ground  crew  noise,  far-fiel  d/community 
noise).  Volume  numbers  are  assigned  sequentially  as  individual  volumes  are  published.  This 
index  is  periodically  updated  as  individual  volumes  are  published  and  is  available  upon  request 
fi-om  AFAMRL/BBE,  Wright-Patterson  AFB,  OH  45433.  Organizations  on  the  distribution  list 
for  the  handbook  will  automatically  receive  a  copy  of  each  updated  index. 

Direct  any  questions  concerning  the  technical  data  in  this  report  and  other  handbook  volumes 
to  AFAMRL/BBE,  Wright-Patterson  AFB,  OH  45433;  AUTOVON  78-53675  or  78-53664; 
Commercial  (513)  255-3675  or  (513)  255-3664. 


1.  Cole,  John  N.,  USAF  Bioenvironmental  Noise  Data  Handbook  Volume  1:  Organization, 
Content  and  Application,  AMRL-TR-74-50  (1),  Air  Force  Aerospace  Medical  Research 
Laboratory,  Wright-Patterson  Air  Force  Base,  Ohio,  1975. 
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FAR-FIELD  NOISE 


Measurements 


AFAMRL  acquired  the  far-field  data  during  a  1- 2-hour  test  period  for  each  aircraft/engine 
operating  in  the  hush-house,  thus  keeping  similar  meteorological  conditions.  Figure  1  shows  the 
hush-house  and  its  orientation  relative  to  20  microphone  measurement  sites  on  a  100  meter  (328 
feet)  semicircle.  The  center  of  the  front  half  of  the  semicircle  was  located  on  the  ground  directly 
beneath  the  intersection  of  the  aircraft/engine  cent^line  and  a  plane  passing  through  the 
exhaust  nozzle.  The  center  of  the  back  half  of  the  semicircle  was  located  on  the  center  of  the 
exhaust  stack.  This  two  center  approach  was  used  because  the  hush-house  was  designed  with 
two  main  exit  ports  for  the  noise  generated,  the  air  inlets  and  the  exhaust  stack.  These  two  exit 
ports  are  located  a  relatively  large  distance  apart  (over  100  ft.)  causing  the  hush-house  to  act  like 
a  two  point  noise  source.  In  order  tor  this  source  to  be  measured  as  a  point  source  we  would  have 
had  to  have  taken  the  noise  measurements  at  a  much  larger  distance  than  the  100  meter  radius. 
Measuring  at  a  farther  distance  would  have  caused  problems  because  the  noise  levels  would 
have  been  reduced  and  therefore  too  close  to  the  ambient  noise  environment  to  make  a  clear 
determination  of  the  source  characteristics.  The  1/3  octave  band  spectra  for  the  90F  and  90B 
positions  were  arithmetically  averaged  together  to  present  only  single  values  for  the  90°  point. 
This  approximation  was  made  because  our  OMEGA  programs  only  allow  19  angles  to  be 
presented.  This  method  for  averaging  does  not  significantly  affect  the  vaiaes  at  any  of  the 
distances  presented. 

A  portable  microphone/tape-recorder  system  was  used  to  sequentially  record  the  noise  at  each 
far-field  location.  The  microphone  was  attached  to  a  hand  held  pole,  pointed  at  the  source  (0° 
angle  of  incidence)  and  vertically  scanned  from  0.5  to  3meters  for  a  period  of  5-10  seconds  during 
data  acquisition  at  each  microphone  location.  These  seunples  were  then  time-integrated  to 
derive  a  root-mean-square  sound  pressure  level.  Vertical  scanning  and  time-integrating 
together  reduce  anomalies  firequently  present  in  data  acquired  by  a  fixed  height  microphone. 

Table  1  presents  a  list  of  definitions  of  the  acoustical  quantities  and  terminology  used  in  this 
report. 

Tables  X.  1  provide  cockpit  readouts  of  engine  characteristics  (%  RPM,  fuel  flow,  etc.)  for  each 
power  setting  used  in  the  far-field  tests.  Also  listed  in  these  tables  are  the  surface  meteorological 
conditions  during  acquisition  of  the  noise  data  for  each  aircraft/engine  operating  in  the  hush- 
house. 

Tables  X.2  list  the  overall  and  1/3  octave  band  SPL  measured  at  the  far-field  locations  under 
meteorlogical  conditions  at  the  time  of  each  test.  Data  in  all  other  figures  and  tables  are  based  on 
these  levels.  These  data  were  normalized  to  100  meters  distance  and  standard  meteorlogical 
conditions  (15°C  temperature,  70%  relative  humidity,  0.760  meter  Hg  barometric  pressure)  and 
used  to  derive  the  graphic  data  in  Figures  X.  1  which  provides  a  compact  summary  of  the  far-field 
noise  characteristics  of  each  aircraft/engine  operating  in  the  hush-house  noise  suppressor  in  a 
standard  format. 

Estimates  of  the  noise  levels  for  intermediate  power  settings  (e.g.,  90%  RPM)  and/or  difierent 
number  of  engines  operating  (e.g.,  single  engine)  can  be  determined  as  explained  in  Volume  1  of 
this  handbook. 
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Figures  X.2  through  X.8  are  sets  of  equal  noise  contours  describing  seven  different  measures  of 
noise  as  a  function  of  angle  and  distance  from  the  source  for  standard  day  meteorology.  They 
are  respectively,  overall  sound  pressure  level,  C-weighted  sound  level,  A-weighted  sound  level, 
perceived  noise  level,  speech  interference  level,  permissible  exposure  times  for  personnel  and 
octave  band  sound  pressure  levels. 

Data  excessively  influenced  by  spurious  background/electronic  noise  were  eliminated  from  all 
figures  and  tables. 

Test  personnel  performed  noise  surveys  during  quiet  periods  when  the  background  noise  was 
minimal,  e.g.,  early  in  the  morning  when  no  other  aircraft  or  engine  test  stands  were  operating. 
Data  eliminated  because  they  were  near  the  background/electronic  noise  were  generally  not 
significant  because  the  levels  were  so  low. 


90F  90B 


W  CONCRETE  wmm  DIRT  ROAD 

t  I  GRASS  fuaniimim  black  top 


Fig.  1  Hush'House  Far-Field  Measurement  Locations 
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TABLE  1 

DEFINITIONS  OF  ACOUSTICAL  TERMS 


OASPL 

OASLC 

OASLA 

PNLT 

PSIL 

dB 


Overall  Sound  Pressure  Level,  Energy  Summation  of  Sound  Pressure 
Levels  In  All  1/3  Octave  Bands  With  No  Frequency  Weighting 
Applied 

C-Weighted  Overall  Sound  Level,  in  dBC,  As  Specified  in  American 
National  Standards  Institute  (ANSI)  Standard  Number  Sl.4'(R1976) 

A-Weighted  Overall  Sound  Level,  in  dBA,  As  Specified  in  ANSI 
Standard  Number  Sl.4-<R1976) 

Tone  Corrected  Perceived  Noise  Level  As  Specified  in  Federal 
Aviation  Regulation  (FAR)  Part  36 

Preferred  Speech  Interference  Level 

Decibel,  Logarithmic  Ratio 


I 


TABLE  2.1 

TEST  CONDITIONS  FOR  FAR-FIELD  NOISE  MEASUREMENTS 
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75 

Z6 

67  < 

66< 

65* 

6o< 

69* 

69* 

71* 

71* 

71* 

7Z< 

7Z* 

7Z< 

7Z* 

7Z* 

7Z* 

31. 

5 

OO* 

63< 

6o< 

64* 

66* 

67* 

64* 

6S< 

67* 

68< 

69* 

69* 

69* 

69* 

69* 

69* 

40 

63< 

b4< 

64* 

60* 

64* 

63* 

66* 

66* 

66* 

66* 

66* 

66* 

SO 

6o< 

64* 

63* 

63* 

63* 

63* 

63* 

63* 

63 

64* 

61* 

60* 

6Z< 

6Z« 

6Z< 

6Z* 

6Z* 

6Z* 

6Z* 

100 

1Z5 

16  0 

ZOO 

55* 

55* 

55* 

55* 

55* 

55* 

zso 

31S 

49  < 

49* 

400 

4S< 

44< 

40< 

44* 

47* 

47* 

47* 

47* 

47* 

47* 

soo 

4r< 

40< 

48« 

48< 

40* 

^0< 

40* 

40* 

630 

S0< 

4fr< 

40* 

48< 

46* 

40* 

SCO 

47  < 

40* 

46* 

46* 

48* 

40* 

40* 

1000 

4)< 

IZSO 

5l< 

47  < 

49< 

4A< 

4S< 

1600 

9J< 

B0« 

48< 

sz« 

40< 

SO* 

48< 

43* 

46* 

46* 

46< 

46* 

46* 

zooo 

46  < 

48< 

49< 

47« 

46* 

44< 

40< 

4Z« 

4Z* 

42< 

4Z* 

4Z* 

4Z* 

ZfOO 

4F< 

46< 

40 

so 

46 

47 

4S< 

4Z< 

40* 

39* 

37* 

40< 

40* 

«»Q< 

40* 

40* 

40* 

SISO 

4Z 

4Z« 

46< 

4S< 

43< 

43* 

43< 

45* 

44  < 

40* 

35* 

35* 

34* 

39* 

39* 

39* 

39* 

39* 

4000 

S8< 

33< 

37< 

36< 

3I« 

3Z< 

34< 

37* 

36* 

34* 

35* 

35* 

35* 

35* 

35* 

35* 

soot 

4J 

3S< 

39< 

4Z 

34  < 

J8< 

34* 

39* 

37* 

34* 

J4< 

34* 

34* 

34* 

34»< 

6300 

loj 

40 

40 

44 

39 

40 

39 

40 

33* 

3S« 

Z9< 

Z9« 

13* 

33* 

S3< 

S3* 

33* 

33* 

6000 

4Z 

43 

40 

43 

34< 

58< 

39< 

30* 

37* 

34* 

Z9< 

Z9« 

31* 

31* 

31* 

31* 

31< 

31* 

10000 

48 

40 

34< 

40 

3S< 

IZ* 

33* 

34< 

31* 
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ZO* 

ZO* 

ZO* 
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ZO* 
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74 

70 

74 

77 

76 

00 

79 

01 

81 

80 

bZ 

67 

01 

81 

61 

61 

61 

61 

81 

<  LEVCL  CORRECTED  TO  REHOVE  WCKCROUHO/ELECTRONIC  NOISE. 
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12 

NEASUREO  SOUND  PRESSURE 
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DISTANCE  >  100  meters 

LEVEL 

(03) 

1 

> 

DENTIFtCATIONI 

omega  1.4 

TEST  BF-7I8*081 
RUN  02 

26  OCT  81 

PAGE  2 

NOISE  SOUR.CE/SUBJECTI 
F-lllE  AIRCRAFT  IN  THE 
TEXAS  ASE  HUSH  HOUSE 
TE3S-P-10a  ENGINE 

FAR  FIELQ  NOISE 

(  OPERATION! 

(  852  RPN 

(  SINGLE  ENGINE 

<  GROUND  RUNUP  IN  THE 

(  TEXAS  ASE  HUSH  HOUSE 

)  METEOROLOGY! 

>  TEMP 

1  9AR  PRESS 

>  REL  HUMID 
) 

«  29  C 

*  .743  M  HG 

*  58  X 

1 

) 

) 

) 

) 

FREQ 

Angle 
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(HZ) 

0 

10 

20 

30 

40 

50 

60 

70 

60 

90 
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110 

120 

130 

140 
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160 
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12.5 

79 

78 

76< 

76< 

76  < 

79 

71< 

81 

77< 

80 

79 

79 

82 

SO 

80 

80 

80 

80 

88 

16 

▼7 

74  < 

76 

76 

76 

77 

77 

80 

02 

81 

04 

S3 

02 

82 

02 

82 

82 

82 

82 

20 

7i< 

73< 

75 

73< 

74  < 

75 

79 

79 

80 

SO 

82 

01 

82 

01 

81 

81 

81 

81 

81 

25 

65  < 

65< 

66< 

69  < 

70< 

57< 

72-t 

75 

75 

77 

77 

78 

77 

77 

77 

77 

77 

77 

31.5 

62< 

61< 
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63< 

67  « 

6T< 

67< 

69< 

59< 

69« 

70< 

74 

75 

75 

75 

75 

75 

75 

75 

40 

63< 

64< 

63< 

64< 

66< 

66< 

67< 

70t 

6a< 

67< 

67* 

67* 

71* 

71* 

71* 

71* 

71* 

71* 

7X< 

50 

64  < 

67< 

68« 

58< 

64< 

63* 

66* 

6S< 

68* 

68* 

68* 

68* 

68* 

68* 

63 

60< 

62< 

64< 

63< 

6S« 

66* 

64* 

64* 

63* 

63* 

63* 

63* 

63* 

63* 

60 

65< 

68* 

100 

125 

16  0 

200 

57< 

58* 

63* 

250 

55< 

315 

51< 

53« 

55< 

<•00 

46< 

»7< 

40< 

54< 

45< 

500 

hr< 

45< 

45< 

40< 

4&< 

5S< 

47* 

6S0 

47< 

40< 

47* 

800 

50< 

1000 

1250 

53< 

40  < 

4b< 

4«< 

1600 

5  2< 

50  < 

50« 

48< 

46« 

47< 

47< 

44< 

43* 

43* 

43* 

43* 

43* 

43* 

2000 

49  < 

49< 

49< 

46< 

44< 

46< 

42< 

42* 

42* 

42* 

42< 

42* 

42* 

2500 

•»<»< 

40 

49 

45 

40 

44  < 
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56< 

38< 
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42< 

43« 

4Q« 

48< 

36< 

44< 
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41< 

38< 

34< 

37* 

42< 

30< 

30< 

38* 

38* 

38* 

so< 
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S7< 

37  < 

40< 

36< 

39< 

34< 

37< 

40< 

39« 

36« 

33* 

34* 

38* 

36* 

36* 

S6< 

16* 

36* 

36* 

5000 

4  0< 

39  < 

40< 

38  < 

35  < 

35< 

40< 

3e< 

38< 

35* 

53< 

37* 

38* 

35* 

35* 

35* 

35* 

35* 

35* 

6300 

41 

60 

40 

36< 

34  < 

35< 

30< 

37< 

37< 

34  < 

32* 

33* 

36* 

34< 

34* 

34* 

34* 

34* 

34* 

dOOO 

41 

42 

41 

I8< 

39< 

36< 

42 

49 

40 

33< 

12* 

34* 

34* 

32* 

32* 

32* 

32* 

32< 

32* 

10000 

35* 

37  < 

35< 

33< 

34« 

3Z< 
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3o< 

34< 

31< 

29* 

30* 

32* 
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29* 

29* 

29* 

29* 
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82 

81 
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81 

81 

83 
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85 

86 
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87 
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87 

87 
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87 
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TtSLEI  HEASUREO  SOUND  PRESSURE  LEVEL 

(Odl 
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octave 

SAND 
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) 
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84 

87 

87 

67 

67 
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87 

87 

lb 

63 
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61 
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64 

85 

03 

06 

87 

66 

66 

69 

67 

67 

87 

67 

87 

67 

87 

20 

71 

62 

04 

62 

64 

65 

64 

66 

66 

69 

87 

69 

90 

89 

69 

69 

69 

69 

89 

25 

69< 
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76 

77 

76 

74 

61 

60 

61 

65 

65 

66 

63 

87 

67 

67 

67 

87 

67 
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72 

73 

75 

74 

76 

77 

60 

79 

60 

64 

64 

64 

64 

84 

64 

84 

40 
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75 

76 
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75 

76 

77 

80 

81 
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61 

61 

61 

81 

$0 
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73 
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74 

77 
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77 

77 

77 

77 

43 
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67  < 

57< 
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69< 
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71 
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73 

73 

71< 

7l< 

7l< 

71* 
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60 

45< 

69< 

68< 
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71< 
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69< 

69« 

69* 

69< 

69< 
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125 

66  < 

14^ 

64< 

64< 

64< 

64  < 

64  < 

64* 

64* 

70  Q 

59< 

61< 

63< 

64< 

b5< 

65< 

55< 

65* 

65* 

65* 

750 

58< 

58< 

62< 

67 

67 

67 

67 

67 

67 

67 

315 

51< 

5l< 

52< 

54« 

5S< 

5e< 

56< 

5e< 

56* 

56< 

56* 

400 

51< 

G7< 

42< 

G7« 

45  < 

44< 

44  < 

47  < 

47< 

50< 

49< 

51< 

51< 
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500 

5-*< 
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52< 
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53< 

54< 

47< 

50< 

46  < 

45< 

47< 

49< 

49< 

50< 

50< 

50< 

50* 

50< 

50< 

430 

SA< 

52< 

5fl< 

51< 

50< 

53< 

46< 

47< 

48  < 

47< 

4b< 

47  < 

47* 

50< 

50< 

50< 

50< 

50* 

50< 

000 

5  2< 

4^< 

46< 

46< 

46< 

49< 

46< 

47< 

48  < 

47< 

46< 

49  < 

49< 

49< 

49< 

49< 

49< 

49< 

1000 

s<.< 

46  < 
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51< 

51< 

49  < 

48< 

4e« 

40< 

46< 

46< 

48< 

48< 

1250 

5r< 

53  < 

52< 

52< 

53  < 

52< 

4a< 

4e< 

50« 

50< 

50< 

50< 

50* 

50< 

50< 

1600 

sr 

SA 

51< 

50< 

51< 

51< 

4/< 

44< 

47< 

46< 

45< 

46< 

5l< 

51< 

51< 

51« 

5l< 

51< 

91< 

200  0 

53 

51< 

49< 

G9< 

49< 

46< 

45< 

43< 

46< 

45< 

Hb< 

47< 

48< 

S0< 

50< 
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50< 
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2500 

49 
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46< 

46 

46 

4t< 

39< 

••2< 

43< 
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4r< 

49< 

4S< 

45* 
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3150 
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36  < 

32< 
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37« 
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44* 
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36  < 

34< 
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43 

42 
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42 

42 

42 

42 

42 

42 

5000 

vl< 
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39< 
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39< 

34< 

3b< 

41 

44 

43 

42 

42 

43 

43 

43 

43 

43 

43 

6300 

L2 

41 

39 

40 

36< 

30< 

33< 

34< 

40 

42 

41 

40 

41 

42 

42 

42 

42 

42 

42 

6000 

43 

42 

39< 

39< 

38< 

39< 

34« 

34« 

40 

42 

40 

39< 

45 

41 

41 

41 

41 

41 

41 

16000 

GO 

3E< 

S4< 

S4< 

34< 

31< 

3l< 

32< 

38 

36 

3b< 

36* 

33 

57< 

37< 

37* 

37< 

37< 

37< 

overall 

6T 

65 

66 

68 

69 

69 

69 

91 

91 

94 

93 

94 

95 

94 

9a 

94 

94 

94 

94 

<  L^VEL  C0RRECTE3  TO  REfOVE  MCKGROUMO/ELECTROMXC  NOtSE. 


TABLEI  KtASURea  SOUND 

77  1/3  OCTAVE  SANU 

DISTANCE  *  100 

PRESSURE 
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LEVEL 

(09) 

)1 

) 

) 
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OMEGA  1.4  ) 

TEST  9F-708-001  ) 
RUN  04  ) 

26  OCT  81  ) 

PAG^  ?  ) 

NOISE  SOURCE/SJ0JFSTI 
F-lllF  AIRCRAFT  IN  THE 
TE«AS  ASE  HUSH  HOUSE 
TFTO-P-lOO  ENGINE 

FAR  field  NOISE 

(  oferationi 
(  militant  power 

<  SINGLE  ENGINE 

(  ground  runup  in 

(  TEXAS  ASE  HUSH 
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HOUSE 

)  HETEOROLOGTI 
)  TEPP 

)  DAR  PRESS 
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> 

*  29  C 
»  .743  M 
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HG 

) 

) 

) 

) 

) 
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(H?) 

1 

10 
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40 

50 

60 
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80 

90 
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160 
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83 

35 

87 
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88 
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86 

66 

86 

90 

88 

89  ) 

16 

85 

8f 
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81 

85 
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80 

88 

89 

89 
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88 

86 

86 

88 

90 

66 

91  ) 

20 

82 

83 

83 

84 

80 

66 

05 

77 

87 

88 

88 

88 

90 

87 

87 

87 

69 

90 

88  ) 

25 

7i)< 

68  < 

6e< 

76 

77 

78 

79 

71< 

83 

83 

86 

85 

8^ 

97 

87 

87 

88 

86 

88  1 

31.5 

b1< 

68  < 

66< 

71 

74 

74 

75 

65  < 

77 

79 

60 

8? 

85 

8*? 

65 

85 

88 

84 

88  ) 

40 

6d< 

70< 

7C< 

72< 

76 

75 

75 

67< 

76 

76 

76 

70 

82 

82 

82 

82 

88 

95 

86  ) 

50 

66< 

66< 

69< 

73< 

74 

69< 

74 

7S< 

72< 

74 

75 

70 

78 

78 

63 

79 

63  1 

63 

63< 

62  < 

62< 

63< 

54  < 

71< 

67< 

65< 

66< 

72 

72 

74 

73 

71 

71 

71 

77 

66< 

77  ) 

80 

6o< 

o5< 

b5< 

67< 

68< 

71< 

72< 

7t< 

71< 

71< 

71< 

72< 

68< 

7l<  ) 

100 

125 

6r< 

67< 

66< 

6b< 

6b< 

67< 

67*  1 

16  0 

65< 

66< 

6b< 

bb< 

64  < 

64*  ) 

200 

59< 

6l< 

65< 

65< 

66< 

66< 

bb< 

60< 

60*  ) 

25  0 

56< 

56< 

57< 

60< 

63< 

57 

67 

67 

67 

64< 

64*  ) 

31$ 

51< 

42  < 

49< 

48< 

49  < 

52< 

63< 

>6< 

57< 

60 

60 

bO 

5b< 

53< 

55*  ) 

400 

50< 

48  < 

4e< 

47< 

44< 

<i<i< 

46< 

45< 

<.r< 

47< 

50< 

51< 

5S< 

53« 

53< 

56 

S4< 

55  1 

500 

55< 

54< 

5J< 

53< 

52< 

55 

$5< 

49< 

47< 

47< 

48< 

52* 

53< 

53< 

»3< 

57 

53< 

56  > 

610 

Sl< 

52  < 

52< 

52< 

5l< 

55 

?2< 

49< 

48< 

46< 

47< 

51< 

5?< 

52< 

52< 

57 

52< 

57  » 

800 

4l< 

49  < 

49< 

47< 

47  < 

51< 

52< 

48< 

48< 

46< 

47< 

51* 

52< 

52< 

52* 

fr< 

48< 

55*  > 

1000 

49< 

49  < 

49< 

49< 

48  < 

5l< 

48< 

59< 

92* 

52* 

52< 

55< 

48< 

55*  ) 

1250 

53« 

52  < 

52* 

51« 

51< 

52< 

53< 

49< 

50< 

53< 

53< 

53< 

58 

58  ) 

1600 

54 

53< 

53< 

52< 

5l< 

52< 

52< 

45< 

•*7< 

46< 

48< 

50< 

5l< 

53< 

53< 

53< 

55 

4«< 

55  ) 

2000 

5o 

5b 

56 

56 

53 

48  < 

48< 

•»2< 

45< 

44< 

4li< 

49< 

50< 

53 

53 

53 

5l< 

48< 

51*  ) 

2500 

43< 

43  < 

43< 

46< 
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41< 

43< 
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46< 

49 

47 

47 

47 

49 

45< 
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115  0 
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42< 

42< 

38< 

S7< 

39< 

41< 

45< 

43< 
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42< 

44< 

49< 

40 

46 

46 

47 

4J< 

47  » 

4000 

4l< 

<,c< 

4l< 

S5« 

34  < 

35< 

39< 

38< 

42< 

42 

40« 

43 

4l< 

44 

44 

44 

44 

42 

45  » 

5000 

31« 

40  < 

40< 

3fl< 

36< 

40< 

42 

40< 

43 

44 

41< 

42 

42 

45 

45 

45 

45 

42 

45  1 

6510 

19 

40 

39< 

J2< 

37< 

39< 

41 

39< 

4? 

42 

40 

43 

41 

43 

43 

43 

43 

40 

43  1 

8000 

<•1 

39  < 

3e< 

42 

^7< 

38< 

41 

41 

42 

43 

59< 

40 

«() 

4l 

41 

41 

43 

40 

43  » 

10000 

18 
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35< 

38 

37< 

39 
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’5 
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40 

19 
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overall 
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94 
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95 
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